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1020020074221 %:^ ^7]-: 2003/8/6 

TV^l >ai- 4^ #*H1 3°-S>H, tiV^4 

°J*fl Bfojnj ^^M. 7 ^i^ f s /2 ^5}-^ -tL^olj ^7}. Tj-O^^ # 7 ] fs/2 JjL 

£-41 ^jiLl- i$S<H >ai- ^7> Ir^^^r 

2^, — -f-^Hl #3 ^^HM 1/20I 5]^ ^4^(fs/2)<>ll ^iL7> 

^ E o>^^o1zl 33.3. 4]^ 4^-!- ^*JH: ^ Sl^s 431- 4^ 

3 #3 ^ 6>u|ef ^-.g. 7fl^Al^ ^ 

£ 8 

^ 4^, ^1^7), ^ 7>=M 
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1020020074221 #^ 2003/8/6 

^1 

^^ig H]ti.o]o] a]^. .3.3} ^-^] {Apparatus recovering symbol clock in 

digital TV} 
[S^cq ^c^V A^] 

£ l^r ^^^1 ^*l*g TV ^]7]<2} ^ 

J£ 2^ £ 1^ tiV^s}- ^-^^ <a^o] ^ m £ 

£ 3^ £ 1^ ^ M ^ <^1» ii°J ^ 

5. 4^r £ 1^ #^ 1^7-^2] E^-olnJ ofla] ^#«-7> ^ 7>HUi #A] O.^ 

A]^ 5gE^ S-Aj* iio] ^ 

51 5tt 5L 1^ #^ ^H^H Aj^ ^ AjJ: z^-Z^- afl^V ^ 3 

& Als^ S-Aj R] 7>H.M Wj-Alo} ^Aj- ^ 3^0. A>-^^ ^ S| E-| 

£6^^ Aijrsl- H7l^r ^JI, ^^>7fl 1 Aj^-o] ^<g^ ^^-(inphase) 
#-§- 0 l ^ *ti\t ^fllsRr ^-f ^ 1°] Al^- 3.3} ^ ^IJ^ ^r^Hr 

^E^ jlaj^ j^o] 3=^ 

£ 7£- 371^ ^ a]^ $QZ}7\) 2 Al^- *}<££ 2]iE^Aj.( quadrature )o) 

^ ^ti^r^r ^-f^ £ 1^ Al^- o] Aj^, A]Jro) -sj.^ S^^jJ. ^ 
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1020020074221 #^ ^7}: 2003/8/6 

£ 8^ 4] 4 M 4^4* ^ TV ^7}^ ^ 

51 9^r € 41 :M- H7l^ ^^>7fl 1 ^#o] x)olQ ^-^(inphase) 

^ *m ^°\] ^*m$= ^-f ^ s 83 ^4 t-^ ^^7i^ ^4 

^ 4^ *fl 3 ^1^713 WfS§ n^JL, ^E^ #^ S-^-g- j£ 

801 : A/D ^4 802 : 4e)7] 

803 : 4^4 804 : 7fl|t^4 

900 : ^4 4^4 901,902,904 : *fl#7l 

903 : ^^7l 905 : ^ 

906 : ^ 7>JE.ui EH n J ofl ^ 

907 : ^Ei 908 : NCO 

[«v^ol ^*Hr 7l ^ zl 4<>>3 ^efl 7 l^l 

£ TV ^7H 5J^5.^, 4*1 ^€ cflo]Ei^«-Ei ^-i- # 

3# 4«*Hr 434 #3 4?- &® 
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1020020074221 #^ <£z\: 2003/8/6 

ATSCCAdvanced Television Systems Committee) 8 VSBCVest igial Side Band) 
oflA^ Jl^-I; &o]7] ^ ^IS^l Cilo]Ei^ S£o) J^Cf. ^, ^A]^ 

<HH l^Q^r Jfl*H ^iL^ tfl^ ^*Ur ^H^H, 

^Mfe ^\)o)B\^:0) ^^is}^ ^A] OH- ^o]Ei# ^ ^a] 

<19> £ i^. o] £ ^ #^ ^-¥-7> ^a}3°J c^ig TV ^7l^ ^ 

VSB «o v ^^-^ RF(Radio Frequency) ^Jl7> 9iEflu|-(101)# -g-sfl ^-JOS)^ 

^M(102)^r A>-g-Xf7> S.-§ *fl^ ^Sf^^V-i- ^EH*> ^ Aj-7l AjEH^ ^vg ^ 

^^^1 RF t^c] VSB *JJl# *fl 1 (IF) cfl^ ^€-^H ^^£1 

^5^(103)5. Aj- 7 i o>^zl ^e)«.( 10 3)^ fi.u|(i02)*lM 

1 IF ^ o)i^ *|Hs>a} Aj. 7 l ^)] ! IF ^1 2 IF ^IJl 

5. A/D ^^(104)S ^7l A/D ^^(104)^ 2 IF ^Sl* Jl^ 

^MHrC^T, ZL^ ^Sp^TT A) "a" tj-sn^ iL-f- 25MHz <>J ):£. 

^ 3# ^e] 71(105)5. ^r, ^41^1 *1tt ai^. ^4^( fs) o) 2 aflol 

21.52MHzS cflolE^|7> ^i^S]^^, ^7] A/D £:g:^-(104)°lH #^5^ v$o]b\ 

^ 25MHz5. ^^1^ 3lo-|E-Hcf. 

<20> ^7) ^ «-e]7l(105)^ #7} t)z\Tg o)s£o] -90°7} 5}tt ^ 

^^(r(t))4 ^(Kt))^ ^j-^ ^1^5. tiV^sj. 4^^.(106)5. ^ 
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1020020074221 <&7\\ 2003/8/6 

tVcf. d\7]*\, #2]^ ^«fl ^71 ifltf *Sl7l(105)<fl^ #33^ ^ 

(r(t))^ a]^1- I AlJie} <5>zl, ^ ^£-(i(t))£l Q tbcf. 

<2i> ^-71 tiV^s|- 4^«.(i06)^ ^7] Jfl# 437l(105HH i,Q -f--M*j 

I,Q 7l^cfl^ ^^1^ ai^s ^ 414 4^ ^*fl 

*ll^#^4(Resampler)(107)3. 
<22> ^-71 7-11^1-^4(107)^ 7143 eflPlBS h>^^ <3^g- fVq-. ^, 

21.52MHzS ^€^sH ^€ 3M3» #7} A/D ^4(105HH . 25MHziS. 

#^*>^, %7] ^^^(HO)oflA^ t±X\ 2^9\ ^ #^ ^s)-^ ^, 21.52MHzsL >g 

<23> o]^- cq*fl ^-71 7fl^#^«-(l07)^ A/D ^^(104)^ «V^s}- 4^^- (106)1- 7l ^ 

7l7^cfl^^ AiJil- ^4 #3 4^4(108)^ #^ oj-g-^ 

2«fl^ 414 #^ ^^^1 %-7)Q X\3L£_ iL?l*M A]^- ^ 4^4(108)5. # 

**H, *m ^3, <H1^ $1*1) t^l^ *le14(109)S 

<24> ^-71 4] 4 #3 444(108)^ ^*fl 4J44^ B^-olul ofle^ ^ * ^-71 Ej-o) ul 

^le^l al^Rr ^^Hrl ^7l 1^f^^(107)£ #3^. 

< 25 > £ 2 ^ #7l 4^4(106)51 ^tiV^^i ^ , FPLL(Frequency 

Phase Locked Loop) ^eRr 33* ^>-g-tb^. ^, FPLLS. 4^ 4^4(106)^ # 

71 A/D ^4(105HH #i^l4 ^ tfl<*jo} I,Q 7l7lcfl^^ I,Q A]Jr^ 4^ 

*M ^^K^ ^^M: 4^W. 
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1020020074221 %% 2003/8/6 

<26> £ 2°\)*\ JsUS, A/D 104), £ ifltf &z\7] (phase spl itter)(105)«- -f-sfl ^ 

^sHe! ^cfl^^ I,Q tiV^sj. M.^«-(i06)^ 4i (201)5. c ^£i}. 

<27> olnfl, ^-71 3K> ^-Sl7l(105)^l^ #33^ ^ ^-g-(real)^ *i3L r(t)Q ^^r 

^«-( imaginary)^ ^IJr q ( t )^ sr>7l^ ^cf. 

<28> r(/)= {ZCO"'-/'} cos(w < ./'-i-n;)-Q(/')sinCvv ( ./-i-n;) 

i] *CO= {KO+p>} sin(w c i-+^)+Q(Ocos(w c r+ U ;) 

<29> ^7^, i( t )^ ^S(modulation)s]7l ^ t^}o]B\ Jl, p ^ u}^s|- 

^41 ^^(pilot) ^IJL^m. St!:, w c ^ ^1S<^1 ^fl 

*Hr ^1^^ i-Tij-^ol ji ) n>-b <y IIS.*)} ^]JL£| ^ A o Vo l 

^. Q(t)~ I(t) 3)S ^IJL ^^-ojcl-. 

<so> ^71 4^(106)^ 4^ ^71(201)^ -#7)Q 132f ^ -f- 

I,Q ^Jl^I NC0(205)<HH 7]^ «V^s}- ^ls(NC0I ,NC0Q)# #7l 

**r^ I,Q ^>7l^] 2fif ^O] 7l7^cfl^ I ( Q ^lS(I'(t),Q , (t))S 

4. 

<31> J'CO= <^(0-'-^}cosCA>v c r-t-v ( /)-S(Osin(A>v c r-i- H ,) 

2] S'CO = <^CO-^P}sinCA^ c ^Hf)- t -GCOcosCA>v c f-H v ) 

<32> <^7lAi ( ^cfofl^ ^H9*rTr 7l§ aV^s}- ai^(NCOI.NCOQ)^- #4HeHM 

^>-§-€ ^sj- AiJ:(w c )^ ^sHr _2.*Kbeat frequency) ^^-o)c}-. 
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1020020074221 #^ 2003/8/6 

<33> #7} 7l^tfl^ I,Q ^ ^ ^EK202)S ^H, 7 fl ^ § J=L( 107 ) 

* >H*J #^ 4^(108)^ cl*lfi *Ji£|JHl09)3. 

<34> ^-71 7^ ^EK202)fe ^>7l ^tflGj I ,Q ^« 7^ ^ ^E^H 

31- ^#*V ^ ^#^-(203)5. #3 ^, 4^*Rr ^4 4 

^-¥-(106HH^r 6MHz^ cfl^# ^ sf-<^ ^s)-^(p)7> §7fl*Hr ^4^r 

# *}R.S., ^7} 7^ -f^ ^Ei(202)^ C-ljolEi ^^-#o] ^TflSRr uft^l ^sj- 
T ^£"§- I, Q 41315.^ *fl7i*H ^H^H 4^3 ^¥°1 T^l^xr 

<35> #71 (203)^r #7] av^sl- ^j£S-*fEi 3^>a| 

7]<tf ^jif ^E^(204)^ ^, ^"71 ^> ^#-^(203)^l]Ai ^#=1 *V^- 

-£*Rr ^l^V7l #71 *\<$ ^EK204)# 7i*l NC0(205) 

a o > 7 ] NC0(205)^ <#7] z\<% ^E^ (204)^ #^o_3.JfEi Afl^o. 

^ls(NC0I,NC0Q)» ^7l 44i ^7l(201)S 

<36> o>ot ; #. 7] tiV^3f 4^-(106HH aV^Sl- 4^7} ^^Tll ^^-^^14^ A ^ ^ 

^ S.^- '0'°1 51^ , #71 2^r ^>7lSl ^*VA1 34 ^-ol ^cf. 

3] <2'CO=<2CO 

<38> ZLE^, #71 #^ 4^(108)^ ^71 3^1 *!JL5.-?-E] ^- ^ 
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1020020074221 #^ 2003/8/6 

<39> =L^, ^71 tiV^S}- 4^-¥-(106)^^ 4=^7}- &&i>}7\] ol^-O^l & Ojg ; 

^-7] 434 #^ 4^-¥-(108)fe ^>7l^ 29]- AlJl^E^ 4^# 

711 ^jjEL^, ^Aiw-ofl^ Af-g-tb ^IS^- ^-^H ^*l"cr 7l§ tiV^S). A]^ A > 

<40> ^, £ lofl^Sf ^-o] ti>^s). 4^7}- $xf>jO S o^S} ^ 

434 #^ 4^4^ ^4 4^4<>Ui 33:^1 A7]Jt\x] 8>zi ^ ^ ^4 

^ ^ fltf tfl*|| ^frg- ^A*), o]^ J^*. ^^flo] Aj^ofl qv^^o. 

<41> o]^ Al^. 4^4^r ^4 4^4^ 5^t-fl, o)xi) ti_V 

^4 4^4^ 3* 7M*\JL ^34 #S) 4^4# id 7^1-7) 

nfl^-ojcf. ZLEi^S, 4^7}- ol^oj^]^ ^o.^ ^ 4^ 

<42> rq-^, ^- wv^o] f^o}*. ol-i- i%^\7] ^71 til^sf #ff- 

^4 ^ oqeH ^^o] ai^. 4^.^.3. *Hr 434 #^ 4^ ^-^H 

4*1 #€(#^^15: : P02-041001, #-&^ : 2002.07.13)^- w> <&A . 
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1020020074221 <£t\: 2003/8/6 

<43> £ 3£- ZL*)61] 7 flAl^ £#SHr 4*1^ TV ^7)2] ^ 

^ #^-£SAi f X|§7l (401,402)4 ^^71(403)* °l-g-*H l-4#tt 4^-5. 
°J*> ^r4^r4 ^171§>J1 
<44> ^, a>^4 a.^(303)«m^ £3*1 4^*r*l ^^l£, #ff- 4# 

oflelfe X|l, XI 2 XI ^-71(401,402)4 £^7l(403)# **fl XM^s.^., ^El(404)S 
*lJL°H*r #fr 3# ^1 £i 7> i^sH &7>1 #7l 4^ 

^(400)7} ^4 4^(303)41*1 #^S1^ #ff- 4# °fl&M ^Sj-X) ^ 

* ^ °i , atb 3 °j 4^» ^« ^ sa-a-8: 4 "1*4. 

<45> a o v 7 i ^(404)^ ^-71 3^71 (403)4 #3 # 4^ t4t tfl^^ -f-4*! 

^ eM^ oflal ^#^(405)5. #^4. 

<46> ^oltg 6)1 Bl ^#^-(405)^ U^Sl 7>=vi £^ *r>§ € 7 r =W| ^ 4 

Ef^l^ 1 #7l ^el ^(404)4 #^o.S-?-Bl #<34 Bj.o]^ ofl 

E| ^, 4# .2.4* 3#3r4. ^"71 Ej-o]nj ^lE^ ^iUr ^ °4 *4 €3(406)* 7^ 
NCO(407)5 ^^SlJl, NC0(407)^r ^ #4 ^E^^ El-ol^l 6\]£\ ^JlS^ Afl 

S- Ji3€ ¥«U4 ^34 #^4 ^^(2fs, fs^r ^4 #34 ^4^)« ^J^sM AflAfl 
#^-¥-(304)5. #3tr4. 

<47> £ 4£r #7l ^34 #3 4^Jf (400)4 4°l n J ^#-^-(405)7> ^ 7j-H.U] 

(Gardner) a 0 u -]AS 4°1 D <J oflel* ^#*Rr ^-f , 4^7> 4-£-4<H #3 

-4^-^(400)5. ^^r(real) #*1 ^e| (pre-f i Iter , band pass filter)^ 

^5).^ -np^ iLolji o^q-. 
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1020020074221 #^ <U*}: 2003/8/6 

-f-#, ^ tR-s) 4*1^ TV #*H1 *Btb fl-^tl VSBCvestigial 

sideband) ^(modulation) ^-fr *}-%-*}^ 7j-f , ^ -id-M ^^Hr JS.^<*1H 
M ^MKKfs^ l/2o] 5}^ ^^(fs/2)^ ^§Jif #3 
*}*r ^ 7 >=ui * 0 V^ o)-g-*|- ^M. m ^ ^j^M 71 -g- ^^-o]u|-. 

^, ^ 7>J=u| ofla) ^#Jf (405)^r 35.^ (zero-crossing) 

^■8: °l-g-*RrCfl, o)^ ^SjH^ <S^€ ^7fl^l ^rfjH^ol 

£)^r °15R> 7^711 ^4. 4*1 ^«fl, ^"71 ^ ^l-o] ^rf)EBjol 

^^7> fs/2^1 Jfe°l 5]^, ^ 7>=M Wj-^ofl^ Cil o] Ei 

#*>7) ^«fl ^, -ilM ^13. ^Ji» £^71 ^*ti wflH. 3fli ^E^o] # 

*1 W (404)1- ^-g-trcf. =LZ\B.3., ^1- ^^HM i/2o] s)^. ;-3|.^(f s /2)^ ^ 

ill- ^#*>fe ^"71 ^E|(404)^ ^^14. 

£ 5^ ^4 ^^-^ ^ ^1- #^ 3«H ^1^71 

(401,402)^ ^^7l(403)# °l-g-*r°} ^^r(real) ^Jl4 ^( imaginary) ^iJl z^-§- 
* 3tr ^r^Hr ^ 3? 7>^M tij-Ai^ o|^- <^ 3^0. *>-§-*> 

2_o)jl oicf. J£ 4Sf i 5<HH o>Efli4^ 

^H3*r ^ 41 *l*r ^ Al^^ s.^ol ^^l^H 

7>=M «o v ^3 oflel A>-g-^s. 3 #301 ^3-* ^tj-. 
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1020020074221 #^ 2003/8/6 

<5i> ^m. ^ 4^Jf(400)S ^^Sl^ #3 t^Ht^ l/2o] 

*JI^ ^Hl ^ ^ #-§-°l ^fl«H ^ l/2o] ^^( fs /2)6fl ^^.7}- 

<52> JE 6£ ^1 H7]^ ^Jl, ^<5}7fi 1 ^ inphase) ^ 

#-§-°l ^ €^ll*Rr ^^sl ^^Hr 
<53> £ 7£- £17^ ^ AiJisq- ^-Ji, ^^>7fl 2 -a-i- ^^(quadrature)^ 

^*l]*Hr Zj- ^}3L^ S.^^- ^ 0 ]J7 oicf. 

<54> JE 6^ £ 7<HH iL^, ^r^HM l/2°] S\±= ^5(-^(fs/2)^ 7$}L7} Q 

H ^1 £]*fl Bfolul 7^5.^ fs/2 ^^Hr ^ A o^53# 

#3 7}^}Sm fi[±± TV ^*\7]4\ 431- #3 ^ 

i^xgcq ^ ^ *}--§-] 

<56> a o V 7 ]^. ^-o. ^.g. ^^>7l ^<^1 4^ TV^ 431: #3 4^ # 

*l^r, ^Szi #3j-tfl^ ^IJlS A/D #3 ^^*><^ *^tfl^ 41^5. 

£^T*Rr A/D ^7] -S-34cfl« A] ^oll ^jxj- 4^ JZf^-t- -f^fl 

7]^ tiV#5). §^ C]X]^ 7] AlJrS ^4 4^1- i^>^ 
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t)*M TV ^7}o\] 9X°]x\, #^ #7] ^4 ^] 

^ 7]^cfl^ ^ ^4 ^^1 #JL» ^ *H^«H 3$ * ^ #3*} 

tt ^'th'Mh #?1 ^ <3#-^ #^H1 tflSfl ^1 *fl^Rr ^l#7l^, #71 ^1^7121 
^SLS.lf£\ #^ ^rSK^ 1/2°1 JjL^g: ^E^*Hr #*1 ^E^, 

^ °llEiofl 3#*Rr 7>=M El-olTjJ d\}z] ^-71 7V=H Bj-ojaJ ofl 

Ei ^#^"°fl^ #^Sl^ Efolnj ^ ^ ^tfl^ A]Jr ^^-^ ^E-l^^jl, 

^ Ej-olnj 41^ ^tfl^ ^£-41 14s} 43- £L^€ ^-wfl^ 

^#*Kr €Ei £ ^-^-S ^Sl^r 3* ^HjiLS 
< 5 7> av 7 ] <a#^ #71 A/D ^-^H #^sl^ cq^l^ -f-3}-tfl« ^ 

<58> aV 7 J ^-^Tr #71 ^4 4^«4lA^ C^ig 717-jcfl^ ^ ^ 

<59> ^-7] #71 A/D t^Jj^H #^£l^ cl^l^ ^-sj-tfl^ ^ 

<60> ^-71 A/D IfiSHM A/D #^ ^^7> ^^Hr^ ;g o. ? A o V 7 l tiV^TXj- ^«-2l- 

#3 4^ *}°H #71 tij^sj- ^^MM #^Sl^ 1=1*1 ^tfl^ ^ ^Jg. 
4 ^^r #^ #S« 2wfl5] #^ ^4^5. 7^^^ z\2\ a.7>^ 7flAfl^ 
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1020020074221 ^7}: 2003/8/6 

<6i> #7l A/D ^^:-¥-fe ^"71 ^ ^€ 2«fl^ ^ ^4^r» 

A/D #3 ^sj-^S °l-g-*Rf 3* ^4. 
<62> ^. $-tg£] c}s s.^ > ^ oi^ # ^ ^w.^ t^t ^HIM ^Mltb 

<63> o]^> ( i^-i- £ i^rgo] ^4 ZL , £ 

£ofl J£ Ol^ofl o^flA-} ^^5]^ ^<^ E ^A] 

^5*1 ^3 XT °1?H1 ^7}i& 7 j-^ A}^ ZL ^ ^ 

<64> £ 8 £- M. W s V^ofl tq-S. Aj^. ^ SL^l ^] 7 > i^TT ^^1^ TV 2) ^ 

Ir^SS.^, A/D ^^(801)^ <]ms\^ o}^^zl -f^cfi^ a]^s. tq*Hi -f-Jlf^^ A] 
JlS ^«r*>^ 3# ^-^71 (802)^. ^"71 ^-^71(802)^ tq^^ -f- 

4tflcrf A]if ^ ^ ^(Q)J^L £-5^1 ^ 4^(803)S. #^ 

4^.«.( 80 3)^ -f^*} i,q Aj^ofl 7l§ tiv^s). Ajj:-. ^ 

^ ^7l -S^^<* I,Q AlJll- 3*1^ 7l^cfl^ I,Q A]Jr S * *fl^#^(804)S 

WnW. ^7) ^«#^(804)^r #^ 4^(900 HH 2«fl^ ^ # 

ej<9 ^^(2f S )S. ^"71 7lA^cfl« I,Q Ajjr-i. aH^^o} Aj- 7 ] ^ # 

^ 4^(900)5. 
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<65> #71 ^1- ^«.(9oo)^ #71 4H8#3JjK804)<*IH #^4^ cl^l^ -f-aj-cfl 

^ ^ #£4 ^l^d"(t))» 41#*Rr 41 1 41^71(901), *\^r #£4 ^l^(Q"(t)) 
* 4m*Rr 41 2 41^71(902), #71 41 1, 41 2 4|#7l(901,902)4M #^4tt ¥ 4l§ 
cl^Hr ^^71(903), #7l 3^71(903)4 4*1 4|#«Hr 41 3 41^71(904), 

#7l 41 3 41^71(904)4 #3 ^B^4 °114 ^^171^ ^3(905), 

^71 ^Ei(905)« -^4H> ^IJLiM^ 4°l t3 o 1 ofle^ ^ ^^f 3#i5Rr ^ 7> 

J=4 eM*3 ofl&l ^#^(906), #7l ^ 7}J=4 4°H ^1 ^#^-(906)^1^1 #^4 
EWnj oflei ^ 7-ldl^ aIJl ^3*y*Hr 4<3 *4 €3(907), ^ # 

71 4°l n o 1 oflel ^£L4 T^tfl^ #^6(1 44 2*114 #^4 ^^(2fs)# Afls ol $ 

^44 #4 41 41#3J -¥-(804)3 <S#^J 4°l n o 1 -§: 2^Rr NC0(908)3 ^#^4. 

<66> ^-oi £ 1^4 aj^- 4^Jf( 9 00)4 41 1 41#7l(901)fe #4 41 

^€^(804H4 tL#s\°] #^4^ #71 7l^tfl^ I ^l^(I"(t))l- 41^-^Jl, 41 2 
41^71 (902)fe #71 41^*^(804H14 H^Vs)^ #^4^ # 7 1 7l4tfl<* I #J: 
(I"(t))» 4|#*H 3^4(903)3. #^4. #71 3^4(903HH ¥ 41 § #Jl» 4 
4^, £^4 41 4 S 44^4 I,Q #313. >£444. 

<67> oH, #7l 41 1, 41 2 41 #71(901,902)^1 <y^{I"(t), Q"(t)}-§- 4-2-3. S.^} 

^ ^4 4^7> 4^44 4^4^ ^-fofl^ #44 ^r44 34 ^ul, «h£4 4^7} 

*4^§- 4^ 3-f<*flfe #44 ^44 24 ^4. 

<68> ZLSlJL, ^4 4^-7> 4^44 ol^-<4^1 3 o. ^. 7] ^ x ^ 2 41^-71(901,902) 

4 444 ^44 44 ^4. 
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<69> {I'XOy 2 = <^CO-hf> 2 = ^ 2 CO+^ 2 -^2^CO 

[^*J-^1 4] {G'XO} 2 = <2 2 CO 
<70> ^ f «V^4 ^-^7> ^-^^711 ol^-c>|^^ o^C^ a o > 7] ^ 1; *j| 2 ^1^-71 

(901,902)3 #^^r *>7lS] ^t)-^ 
<71> WTO} 2 = [<^CO+^}cosCAw c r-*- v )-G(OsinCA^-»- V )] 2 

= {/(0- + -P> 2 cos 2 CAv^ c ^-»-h/)h-G 2 C0 sir^CA^r-t-^) 

[^^VAl 5] - 2{/(0- | - J P>QC0cos (Aw/+ V )sin(Aw/+ v ) 

<72> <S"CO} 2 = [{/CO-^>sinCA^ c f-H V )-t-GCOcosCAv«' c /'-H M ,)] 2 

= {7(0-1-/?} 2 sin 2 CA^ c f-+-v)H-G 2 CO cos 2 (Avt> 

-+- 2 { /(O - 1- / 7 > QCO sin (A>f/+\j/) cos (A-n^-t- iy) 

<73> ZLeiM-, #7l ^1 1, *11 2 ^ 71(901,902)3 3^1(903)3 

4^7f <q. Ir^tb ^^1 tflsfl *>7l3 ^tj-Ai 6 ^ ^-o] 3.*= 

<74> 6] *W = i\0+Q\o+p 2 +2 P i<iO 

<75> ^, -#71 ^^71(903)^1 ^ #^ 4^-1- ^3fSl 

«>*1 ^ 4^1- -r XI^. 

<76> ZLSlJl, 4^(803 HH #^3^r ^^Hr ^ ^1^- ^> 

*fl7l*Kr 3^71 (903)3 #3^r ^1" #^ ^4^3 l/2o] Sl^ ^s|.^( fs /2)ofl 
^^1 ^4-°H^ ^1- #3 4^1* <r ^.E^- *V7l 3 ^11^-71(904)5. <y 
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#7] ^1^71(904)^ ^H^S] ofl^l Jf^-fr 7l^r ^ 

*1 €^(905)* 7} 3} ^ 7>^U] Efolnj 6|} ^ ^#-^-(906)5- 

£ 9^ ^ H7]^ ^-ZL, 3*?-*M| l^l-o] ^l^s} ^H#(inphase) ^ # 

€^ *B)i ^Hl ^T^Hr 3^71(903)^ #3 ^4 *fl 3 ^1^-71 

(904)^ #^ ^4^r ^ ^LSlJl, ^E] (905)3 #3 ^sHr J±°l:n. 

£ 9°fl>H 3^71(903)3 #^ ^sj.^ ^ ^ 1/2 ol s] 

^ ^sHHfs/2H ^a.7> ®°\&tt. ZL^q- *fl 3 *H#7l(904)£) ^3 ^ 

^ ^1- #3 ^sHr3 1/2°1 ^5|-^(f s /2)oll Afl5.o. ^ i7> ^fl^t}. 

3^71(903)3 ^l^V^ ^ ^3-^3 l/4o] 3^ ^^(fs/4)^1 

#7} ^iL7l nfl^ojcf. #7l £*1 ^(905)^ *fl 3 *H^7) (904)3 
4)1" M ^3^3 l/2ol 5]^ ^4^(fs/2) ^-e^ ^3^H ^ 7>=M Efolnj 
^#^-(906)5. 

4eH, A J-7l ^ 7>=M B^ig ofls] ^#-^(906)^ >y-£ #e}3 Ej-ol^j oil el ^ 

^T, #71 ^ 7>^M E}o]n 6 l oj)^ ^#«-(906)^ ^-71 *}*1 ^(905)1- ^31)-^- 
¥ ?U3 ^ ^#3 *> 3H1 *fM-^ 43 «■ Bj-ol^i cHj^ofl ^if 3 

#W. ^-71 ^ 7>=M ^o]tg ofle-l ^ #^-(906)^1 H 3#€ 3-°l D o l oflsl 7} 
^ -f-3 ^3(907)* 7\5\ NC0(908)S SJ^jI, #7) NC0(908)fe *H #4 

a^^^ 7fl ^1-^^(804)5. 
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<80> ojnfl, <#7]& *fl 1, 2 *fl#7l (901, 902)5f 3i>$7l(903)« ^1^-71 

(904)^ ol-g-^Q^ 7fl^*y w-( 80 4HH #33^ ^ 4lJL» *I|^*H *l*l 

^^MS. £ 93f ^ SI^-M-, °H<Hl^r ^ X^ofl 

3 #3 Si 411: 4^ 1-7>^>711 ^tf. 

<81> £ *^4M 4^^(900)7}- 4H" #3 ¥7fl^] 

71(901,902)^ ^^7](903)# A>^-*>fe ^ °- av^s). 4^Jf <i] c^^o. ^ ^ ^o_h. 

S, ^3 ^HI^aI, av 7 i ^ ^ 4^^(900)^ 4^(803)# 

71^1^1 ^ ^ tflOEj AlJl^E^ 4^7> 7>^«ftf. 

<82> £ £ 4s. ^1^, ^- 7 m 1, ^1 2 ^^-71(901,902) tflAl 7l^tfl^ 

^A-l ^-g- #<yj2f ^Alofl ^-^^-o) ti>^ 

411- #^ 4^-¥-« ^£ 5^. 

<83> ZL51JL, ^21 A/D ^^(801)^ JL^j ^^V(£A]5]^ #£-)<M 

-n^ ^r^Hr-i- ^l-g-^Tiq-, 7>^ ^^XHAjsi^ e^g-HH #^sl^ 2^21 ^ 
#^^1 ^sHr(2fs)» °l-§-*H o>^-S.H 4lJL» 3*1^ ^IIS. 

^ <r 5^4. d H, ^ **l*HM jL^ 2^S] ^sHK2fs)iU4 

^JI a^°l o>£1h.S. «V^4 4^(803)^ 431- #^ 4^(900) a>ohi^ Aj- 7 ] tq^l 
"S 7l^cfl^ ^ISf 2tiflsl 411- #51^ ^s(-^(2fs)S. JiLTj:^ 7^1-^(804)71- 

^l^, 7>^ ^7>1- Ol-g-^- ^ o.^ Aj-7] ^^#^^-(804)71- 3gj2.&7fl ^Cf. 
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<84> o. go. ^3 ^Ajofl-ofl rflSflA^ ^7}<% A\o}6\] afl-g- 

7l# ^7}tf-# #7]& £. m ^ ^ o|O tJ j > Oj-^ JL^H 9\n 

Hfolnj 7>7i^^ Ajl- #2} ^^K^ l/2o] S}^ ^^(fs/2) 37 fl <^ZL 

-m-i 

<85> ol^HH^ £o] ^*$o\] n}^ TV^l ^-1: 1-^ 4^" #*H1 

B f-^-S 9in B}o]nl 7 >7^^ fs/2 ^Sj-^ ^^7> &<H*1 ^-f oflE 

7) fs/2 ^g-ofl ^flS^ ^iL# ^#<H 431" #^-§r 4^7> 
*V 2E^, Jl^H ^-ofl ^*fl 431: ^44^ 1/2^1 s)^r ^4(fs/2H] 

4^ ^jlbJ^s] ^ o>qe} ^ ¥ o. 7fl ^ Al ^ ^ oicf. 

<87> ^5}A^ ^Tg^ 7l#^ ^A]^ofl 7]7flSl *V^53^ ^o] O^S} 

-HMH *<)^ >?33H s^H 3*IW 6 t 
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[^t 1 * 1] 

^*Hr A/D #^2}-, #7) c]^^ ^-tfl* s^-fr -g-sfl 

71 § tiV^B)- ^-^H 3*1^ 7l^tfl^ £^*Hr tiV^Sj- i^Hfr 

cj^l^ tv ^71^1 >ai- #3 4^ 

^"71 <S-*HM # ^o]l tflsfl CfA] *fl#*Kr all ^71; 

#71 a)] 571^1 #^^^fEi ^1- M ^4^^ 1/2 ol 5^ ^4^T ^-e-fr ^El 

^Hr 3*1 

#71 #*1 ^Ei# ^ 7fl5] ^ AttS^ ^ ^ofl Sj-uj-o} Afl^ 

#71 7>=M Bj-o]^ 6\]z\ ^f^/^ #^£l^ El-o]nl ofl ^ ^ ^ ^ cfl <* A]^ 
€3*8*^, ^E^^ El-o]n o l oflel ^tflcrf ^ Afls _ j= 

^ TV ^71^1 4^ #*1. 

[3^* 2] 

all 1 <JH Sl^H, #7l 
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#7l A/D £«-¥-°lH #33^ f^cfi^ ^ ^^-4 ^ Aisl- 

44 *|)#«h ^ zz. 34* #^<5Rr ^j-i- ^ o.s ^41* TV ^7i^ 

# #3 4^ #*1 . 

3] 

*fl l *<M1 #7l <3#^ 

TV ^71^1 Ail- M 4^ #*1. 
[^T 1 * 4] 

*fl 1 *cMl 5^1, #71 <3#-*f£r 

#71 A/D ^tfl^ ^ #-g-2l Al^oil 

cflsfl ^ £tfl*l* #I*H ci*> -f zl #3*Hr 3* ^^.S. *>*f c]*|^ TV 

^#71^1 431- 4^ #^1. 
5] 

*fl l %H1 &<>H, 

#71 A/D ^¥-2) A/D #^ ^4^7> Jl^ ^nf^o] 7^, 4V7I aV^sf 
#1 #^ *}°H1 #71 aV^sJ- #^slfe c^l^ 7l^rfl^ ^ 

4 ^ #^ Aljr-g- 2 wfl^ 4]1 #^ ^2^3. 7fl^l-%*H AA J±?l*Rr ^fl^l- 
^7} Ci ^Wl£l^ , #7l ^11- #Sj 4^«o|l^ 2 wfl^ #^ ^BK-fe # 
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A /fl^l^sL ^ o.sL *}$r TV ^7)9] #^ 4^ 

6] 

*)1 1 %H1 S^i, 

^-71 A/D €«JRr ^-71 ^jl- M ^€ 2«fl^ #*}^ -2]-^ 

A/D ^sHrS °l-g-*Rr 3}^ tq^l^ TV ^7) a] #3 4^ # 

*1. 
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